A thyrotropin-releasing hormone-containing system in the rat dorsal horn separate from serotonin.
In this study, we report the identification of a thyrotropin-releasing hormone (TRH)-containing system in the dorsal horn of the rat spinal cord. This system is distinct from the TRH and serotonin (5-hydroxytryptamine, 5-HT) cotransmitter supraspinal system that has projections to the intermediolateral (IML) and ventral columns. Spinal cord sections from untreated rats, and those treated with colchicine or 5,7-dihydroxytryptamine (5,7-DHT) were processed using peroxidase-antiperoxidase (PAP) immunocytochemistry with nickel intensification. Results of the 5,7-DHT treatment were verified by quantifying TRH and 5-HT by radioimmunoassay (RIA) and high performance liquid chromatography (HPLC), respectively. Prominent immunocytochemical staining for TRH in the dorsal horn was seen in varicose fibers mainly in lamina II and superficial lamina III of the dorsal horn of the spinal cord of control rats. A few fibers were seen ascending into lamina I. A moderate number of fibers that were immunoreactive for 5-HT were primarily in laminae I and II. The distribution of TRH- and 5-HT-containing neurites in the IML and the ventral horn agreed with previously published reports. Rats treated with colchicine showed many small round TRH immunoreactive cells that were limited to laminae II/III of the dorsal horn. TRH immunoreactivity in the dorsal horn and IML was resistant to the effects of the selective serotonin neurotoxin, 5,7-DHT, while the ventral horn was depleted of TRH staining. Serotonin was almost completely eliminated in all spinal cord laminae. Quantitative biochemical studies showed significant, but non-parallel reductions of TRH and 5-HT in cervical, thoracic and lumbar spinal cord. These studies demonstrate the existence of TRH-containing cell bodies and terminals in the dorsal horn of the rat spinal cord. These findings provide evidence that a TRH-containing system exists in the dorsal horn of the rat and that it is distinct from the descending medullary raphe system that contains 5-HT; suggest that a population of TRH-containing fibers that project to the IML may not contain 5-HT; and confirm previously published results that 5-HT and TRH coexist in terminals in the ventral horn of the spinal cord.